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© Low safa oils. 

© Liquid oils with a SAFA-content of less than 5 wt% can be obtained by conversion of a fatty compound (A), 
preferably having a SAFA-level of more then 5 wt%, with a reactant (B), capable of forming different reaction 
products of the non-triglyceride type (Ci , C2 etc.) having a different melting point and/or different solubility in 
compound {A); the SAFA-level of the end product can be controlled by separating the precipitate of the higher 
melting more saturated reaction-products (C1 , C2 etc.) from the rest of the reaction mixture. 
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During the last decade an increasing demand for liquid oils with low SAFA-contents was developed, 
saturated fatty acids are present. Dre pared along a completely chemical route (as 

^rcoSng to 'wo £S long chain fatty acid trig.ycerides. inc.uding P o.y unsaturated long chain 

formed during the reacf on^ unsaturat9 d triglycerides are obtained by subjecting an in- 

tere — llcL%SucUo 22*. chromr ihic sepa^ H e ^jg-MJ-J 
low in SAFA, which are obtained by this process, are also low ,n d.glycendes (col. 4, I. 54 «). wnne 

""EES ^^SU^££2£Et. — r o»s « jy-p-j 
Accoramg iu 01 « ^ . . . r r fattv arid anc j a * i eas t 96% unsaturated C12-O22 

™«^tage of the above-men«oned prior a, is that Je product y id^s^re H mit £ in its 
40 PUFA-content (in particu.ar the C 18:2 content, ^Sfj^^ 1 :^!^ d a^dTiiSJ acid 

lowered SAFA content and an increased M^nd/or ^ ^onte, nt SAFA . con tent below 

Therefore, our invention concerns "^^^25^5222 S an unsaturated fatty acid moiety. 
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SAFA-ievel of the liquid oil product is decreased by precipitating and removal of the higher melting and/or 
less soluble, reaction products (Ci ; C2; etc.) of the non-triglyceride-type. It will be clear that our process can 
be applied for the production of oils with less than 5 wt% SAFA from oils with more than 5 wt% SAFA, but 
also for a further decrease of the SAFA-content of oils that already have a SAFA-content below 5 wt%. 
5 In this process the fatty component (A) is selected from the group, consisting of: sunflower oil, high 

oleic sunflower oil, safflower oil, high oleic saff lower oil, corn oil, cottonseed oil, rapeseed oil and soybean 
oil. 

The reactant B in our novel process is selected from the group consisting of polyhydroxy compounds, 
such as glycol or glycerol, long chain fatty alcohols (6-22 C-atoms), long chain unsaturated fatty acids or 
10 their esters and basic salts of inorganic cations, in particular basic Na + , K + , Mg 2+ or Ca 2 * salts. 

It will be evident, that the reaction products (Ci; C2, etc.) from the conversion of liquid oil (A) and 
glycerol as reactant (B) will comprise a mixture of different diglycerides and mono-glycerides, as oil (A) 
contains both saturated and unsaturated fatty acid moieties the diglyceride-part of the crude reaction will be 
built up by diglycerides SS, SU and UU (S = saturated and U = unsaturated fatty acid). While the mon- 
15 oglyceride part will contain monosaturated and monounsaturated species. The saturated partial glycerides 
will have a higher melting point and/or lower solubility than the unsaturated products. Therefore the highly 
saturated partial glycerides will be precipitated predominantly. 

Similar observations can be made for systems, wherein reactant (B) is a long-chain fatty alcohol (the 
products Ci and C 2 etc. being partial glycerides and wax-esters) or a cation salt (the products Ci and O2 
20 etc. being cation-salts of free fatty acids). 

The conditions that we can apply for the conversion are typically for a batch-process, using oil and 
glycerol: 

weight-ratio: oil: glycerol = 1:10 to 100:1 
reaction-times: 6-120 hrs. 
25 temperature: 0 - 40 * C 

lipases: selected from the groups Rhizopus, Rhizomucor, Pseudomonas, Candida, but preferably 
Humicola lipase in amounts of: 100-1000 LU/gm of oil. 

Although our process can be conducted by using a base (e.g. Na-methanolate) as a catalyst, we prefer 
to apply an enzyme, either a 1.3-specific or random enzyme. In particular, we prefer to use Humicola, when 
30 we convert a liquid vegetable oil with glycerol. The products that can be obtained by our process display: 

(1) a SAFA-content < 5 wt%, preferably < 3 wt% 

(2) a weight ratio 

C18;2 > 2.0 



(3) a Ci 8:2 content of > 25 wt%, preferably > 40 wt% 

(4) a C, 8 .3 content of 0-20 wt% 

40 (5) a diglyceride content of 15-70 wt%, in particular 15-30 wt% 

After removal of the precipitate e.g. by filtration the crude reaction product will also contain some parts of 
other reaction products (e.g. monoglyceride, free fatty acids, wax-esters, alcohols) we prefer to subject this 
crude reaction product to a molecular distillation or to a fractionation (e.g. a solvent fractionation) for the 
removal of at least part of those products. 

45 In case we have performed a glycerolysis (so: B= glycerol) our crude reaction product will contain 
some partial glycerides. The quality of our crude reaction product can be improved by subjecting it to 
treatments, that can be used to remove or convert the monoglycerides and diglycerides i.e. silica refining; 
reaction with acids and enzyme-treatment. Therefore, our invention also concerns a process, wherein the 
product obtained as our reaction product is reacted with unsaturated fatty acids, either chemically or 

50 enzymatically, in order to decrease the SAFA-content of the product further. 

The liquid oils as obtainable according to our novel process can be applied in the production of food 
products. Examples of such food products are salad oils, dressings, frying oils and mayonnaise. At least 
part of the liquid oil component present therein will then consist of our liquid oils, as obtained by our novel 
process. 

55 Our process can be used for the production of known liquid oils, e.g. as covered by EP 402,090, or EP 
326,198 or WO 91/0876. However, our process can also be applied for the production of novel liquid oils. 
Therefore, part of our invention are also novel liquid oils, having 
(-) a SAFA content of < 5 wt%, preferably < 3 wt% 
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(-) a weight ratio 

C18:2 > 2.0 
C18:l 

(-) a C 18 . 2 content of > 25 wt%, in particular > 40 wt% 
(-) a C 18:3 content of 0-20 wt%, in particular 0.5-10 wt% 
(-) a diglyceride content of 15-30 wt% 
io As our liquid oils are rich in Ci 8 . 2 (or in general in: PUFA) the stability of our products is not always as 
desired. 

This stability, however, can be improved by the incorporation of lOMO 5 ppm of one or more (natural) 
antioxidants, in particular selected from the tocopherols. 

75 EXAMPLE 

Glycerol and Sunflower oil were mixed in a weight ratio of 5 parts sunflower oil to 1 part glycerol by 
weight. Lipolase® 100L ex Novo Nordisk was added to this mixture in a proportion of 0.05 parts by weight. 
Additionally 0.05 parts by weight of an 0.01 m phosphate buffer (pH = 7.0) were added. This resulting 
so mixture was stirred to disperse the glycerol and lipase through the oil and allow reaction to take place at 
20 • C. 

After 5 days the reaction was stopped by heating the system to 80 *C and the glycerol was separated. 
The oil phase was then precipitated as 5*C and pressed through a filtercloth. The liquid olein fraction was 
collected. The composition of the olein fraction, intermediates and feed is shown below (partial glycerides 
25 were analysed by straight phase HPLC and saturated/unsaturated fatty acid composition by FAME GLC). 





TAG 


DAG 


MAG 


%sat. 


%unsat. 


Feed oil (SF) 


98.7 


1.3 




12.4 


87.6 


Glycerolysis product 


34.3 


36.7 


29.0 


12.4 


87.6 


Olein fraction 


55 


30 


15 


2.4 


97.6 


TAG = Triacyl glycerol 
DAG = Diacyl glycerol 
MAG = Monoacyl glycerol 



Fatty acid composition of the olein fraction: 



Ci8:2 


71 .8 




0. 1 


Ci8:2/Ci6i 


2.8 



Claims 

1. Process for the production of liquid oils with a SAFA-content below 5 wt%, wherein a fatty compound 
50 (A), comprising at least a saturated and an unsaturated fatty acid moiety, preferably with a SAFA-level 

of more than 5 wt%, is converted with a reactant B, capable of forming different reaction products of 
the non-triglyceride type (= Cr, C2; etc.) with the fatty compound (A), which products (C1: C2; etc.) 
have a different melting point and/or different solubility in compound A, while the SAFA-level of the 
liquid oil product is decreased by precipitating and removal of the higher melting and/or less soluble, 
55 reaction products (C1 ; C2; etc.) of the non-triglyceride-type. 

2. Process according to claim 1, wherein the fatty component (A) is selected from the group, consisting 
of: sunflower oil, high oleic sunflower oil, safflower oil, high oleic saff lower oil, corn oil, cottonseed oil, 
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rapeseed oil and soybean oil. 

Process according to claims 1 and 2, wherein the reactant B is selected from the group consisting of 
poly hydroxy compounds, preferably glycerol, long chain fatty alcohols (6-22 C-atoms); long chain 
unsaturated fatty acids or their esters and basic salts of inorganic cations, in particular basic Na + , K + , 
Mg 2+ or Ca 2+ salts. 

Process according to claims 1-3, wherein the process is performed by applying an enzyme, in 
particular a 1 ,3-selective enzyme. 

Process according to claims 1-4, wherein the process parameters are selected, so that the product oil 
has a SAFA content of less than 3 wt%. 

Process according to claims 1-5, wherein the crude reaction product obtained is subjected to a 
molecular distillation or to a fractionation, preferably a solvent fractionation, for the removal of at least 
part of the reaction products (Ci , C2 etc.) still present in the crude reaction product. 

Process according to claims 1-6, wherein the product obtained is reacted with unsaturated fatty acids, 
either chemically or enzymatically, in order to decrease the SAFA-content of the product further. 

Process according to claims 1-7, wherein the process is applied for the preparation of a liquid oil that 
displays: 

(1) a SAFA-content < 5 wt%, preferably < 3 wt% 

(2) a weight ratio 

C18: 2 > 2.0 
C18:l 



so (3) a C 18:2 content of > 25 wt%, preferably > 40 wt% 

(4) a Cis:3 content of 0-20 wt% 

(5) a diglyceride content of 15-70 wt%, in particular 15-30 wt% 

9. Low SAFA oil, having 

35 (-) a SAFA content of < 5 wt%, preferably < 3 wt% 

(-) a weight ratio 

C18:2 > 2 . 0 

{-) a C 18 .2 content of > 25 wt%, in particular > 40 wt% 
(-) a C 18: 3 content of 0-20 wt%, in particular 0.5-10 wt% 
(-) a diglyceride content of 15-30 wt% 

45 

10. Low SAFA oil according to claim 9, wherein in the oil 100-10 5 ppm of one or more natural anti-oxidants 
is incorporated, in particular selected from the tocopherols. 

11. Food products, selected from the group consisting of salad oils, dressings, frying oils and mayonnaise, 
so all comprising a liquid oil component, wherein the liquid oil component is the liquid oil according to 

claims 9-10 or obtainable according to the process of claims 1-8. 
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